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DETAILED ACTION 

1. Claims 1-35 are pending. 

\ 

Drawings 

2. The drawings are objected to as failing to comply with 37 CFR 1.84(p)(4) 
because reference characters "162" and "252" have both been used to designate "ESD 
sensitivity monitor" in Fig. 10. Corrected drawing sheets in compliance with 37 CFR 
1.121(d) are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. Each drawing sheet submitted after the filing date of an application must be 
labeled in the top margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 
CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will be 
notified and informed of any required corrective action in the next Office action. The 

* 

objection to the drawings will not be held in abeyance. 

Specification 

3. The disclosure is objected to because of the following informalities: Pg. 4, par. 
[0046], line 6 includes the typographical error, "throughmodel". 

Appropriate correction is required. 
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Claim Rejections - 35 USC § 112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. The following claims recite the limitations: 

• Claim 5 recites "the step of prioritizing" in line 2. 

• Claim 6 recites "the prioritizing step" in line 1. 

• Claim 7 recites "the step of analyzing the sensitivity data" in line 2. 

• Claim 8 recites "the step of analyzing the sensitivity data" in line 2. 

• Claim 10 recites "the step of estimating a result of the at least on sensitivity 
model" in lines 1-2. 

• Claim 11 recites "the step of inhibiting a failed tool" in line 2. 

• Claim 16 recites " the case" in lines 2-3 

* 

4 

There is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 101 

« 

6. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

7. Claim 1 is rejected under 35 U.S.C. 101 because the claimed invention is directed 
to non-statutory subject matter. The optimization of the floor schedule based on 
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sensitivity data in the disclosed application, given its broadest reasonable interpretation 
consistent with the specification, is considered to include mathematical algorithms that 
have not been incorporated in any computer readable medium to produce a useful, 
concrete and tangible result. Claim 1 appears to be directed to an abstract idea and 
process of optimization of a floor schedule rather than a practical application of the 
process. 

8. Claims 2-6 are rejected under 35 U.S.C since they depend from claim 1 and do 

+ 

not correct the deficiency of claim 1. 

9. Claims 12-18 are rejected under 35 U.S.C. 101. Claim 12, lines 1-2, the phrase 
"computer usable medium" has not been defined in the specification. Accordingly, 
when this phrase is given its broadest reasonable interpretation consistent with the 
specifications, "medium" is considered to include transitory waves and carrier waves. 
Such waves are not considered to be patentable subject matter, see O'Reilly v. Morse, 
56 U.S. (15 How) 62 (1854). 

Claim Rejections - 35 USC § 102 

10. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

11. Claims 1, 2, 4, 7-10, 12-16, 18-21, 23, 24, 26, 27, 29-31 are rejected under 35 
U.S.C. 102(e) as being anticipated by U.S. Patent No. 6,842,661 (hereinafter Chong). 

12. As per claim 1, Chong discloses a method comprising the steps of: 

a. providing a floor schedule (Fig. 9, element 940) of an assembly unit (Fig. 9) 
for a device (col. 7, lines 29-35 and 59-67, col. 8, lines 26-32 and Fig. 9, element 910a 
and 910b); and 

b. optimizing the floor schedule based on sensitivity data (col. 5, lines 10-26, 
col. 8, lines 48-52 and col. 9, lines 27-33) of the device (col. 10, lines 6-13) during 
operation of the assembly unit on the floor schedule (col. 5, lines 33-36 and col. 9, lines 
27-41). 

13. As per claim 2, Chong discloses the steps of receiving the sensitivity data and 
optimizing the floor schedule in real-time (col. 9, lines 27-41). 

14. As per claim 4, Chong discloses the steps of generating sensitivity data for the 
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device of an assembly unit during operation of the assembly unit on a floor schedule 
(col. 5, lines 10-14); and 

receiving an optimal path data of the floor schedule based on the sensitivity data 
(col. 9, lines 4-8), 

wherein the optimal path data controls the path of the device through the 
assembly unit (col. 10, lines 6-13 and 18-22). 

15. As per claim 7, Chong discloses step b) further comprises the step of 
analyzing the sensitivity data of the device to estimate an amount of sensitivity of the 
device (col. 5, lines 10-23). 

16. As per claim 8, Chong discloses step b) further comprises the step of 
analyzing the sensitivity data through at least one sensitivity model (i.e. predetermined 
electrical values for particular interconnect locations) to estimate an amount of 
sensitivity of the device (col. 5, lines 10-23). 

17. As per claim 9, Chong discloses the sensitivity model includes a machine model 
(col. 5, lines 17-25 and 59-64; i.e. predetermined electrical values for particular 
interconnect locations). 



r 
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18. As per claim 10, Chong discloses the step of estimating a result of the at least 
one sensitivity model with a second sensitivity model (Fig. 9, element 950) in the case 
that data of the at least one sensitivity model is incomplete (col. 8, lines 39-52). 

19. As per claim 12, Chong discloses a computer program product (col. 8, lines 19- 
21 and col. 10, lines 36-42) comprising a computer useable medium (Fig. 9, element 
932) having computer readable program code embodied therein for optimizing a floor 
schedule of an assembly unit for a device (col. 5, lines 33-36 and col. 9, lines 27-41), 
the program product comprising: 

program code configured to analyze sensitivity data for the device during 
operation of the assembly unit on the floor schedule (col. 5, lines 33-36 and col. 9, lines 
27-41); and 

program code configured to optimize the floor schedule of the assembly unit 
based on the sensitivity data (col. 5, lines 10-26, col. 8, lines 48-52 and col. 9, lines 27- 
33). 

20. As per claim 13, Chong discloses program code configured to generate the 
sensitivity data for the device being assembled by the assembly unit (col. 5, lines 10-15 
and col. 8, lines 48-52). 
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* 

21. As per claim 14, Chong discloses the analyzing program code analyzes the 
sensitivity data through at least one sensitivity model (i.e. predetermined electrical 
values for particular interconnect locations) to estimate an amount of sensitivity of the 
device (col. 5, lines 10-23). 

22. As per claim 15, Chong discloses the sensitivity model includes a machine model 
(col. 5, lines 17-25 and 59-64; i.e. predetermined electrical values for particular 
interconnect locations). 

23. As per claim 16, Chong discloses the analyzing program code further estimates a 
result of the at least one sensitivity model (Fig. 9, element 950) with a second 
sensitivity model in the case that data of the at least one sensitivity model is incomplete 

4 

(col. 8, lines 39-52). 

24. As per claim 18, Chong discloses the sensitivity data is received through a 
messaging system from at least one of the assembly unit and a testing unit (col. 5, lines 
37-49 and col. 10, lines 36-42). 

25. As per claim 19, Chong discloses an optimizer system comprising: 
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a model analyzer (Fig. 3, element 360) for receiving sensitivity data for a device 
of an assembly unit (col. 7, lines 25-29), and analyzing the sensitivity data during 
operation of the assembly unit on a floor schedule (col. 7, lines 29-35); and 

a scheduling optimizer (Fig. 8, element 830) for optimizing the floor schedule of 
the assembly unit based on the analyzed sensitivity data (col. 7 ,lines 47-58 and col. 9, 
lines 27-33). 

26. As per claim 20, Chong discloses a testing unit (Fig. 3, element 330) for 
generating sensitivity data for the device (col. 5, lines 10-14). 

27. As per claim 21, Chong discloses the sensitivity data is received through a 
messaging system from at least one of the assembly unit and the testing unit (col. 5, 
lines 37-49 and col. 10, lines 36-42). 

28. As per claim 23, Chong discloses wherein the sensitivity data is generated 
through at least one sensitivity model (col. 5, lines 17-25). 

29. As per claim 24, Chong discloses the sensitivity model includes a machine model 
(col. 5, lines 17-25 and 59-64; i.e. predetermined electrical values for particular 
interconnect locations). 
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* 

30. As per claim 26, Chong discloses a method comprising the steps of: 
generating sensitivity data (col. 5, lines 10-26 and col. 8, lines 48-52) for a 

device (col. 8, lines 32-40 and Fig. 9, element 910a and 910b) of an assembly unit 
during operation of the assembly unit on a floor schedule (col. 4, lines 60-63 and col. 5, 
lines 10-14); and 

receiving an optimal path data of the floor schedule that is generated 
based on the sensitivity data (col. 9, lines 4-8), 

wherein the optimal path data controls the path of the device through the 
assembly unit (col. 10, lines 6-13 and 18-22). 

31. As per claim 27, Chong discloses the steps of generating the sensitivity data and 
receiving the optimal path data in real-time (col. 9, lines 27-41). 

32. As per claim 29, Chong discloses the sensitivity data is transmitted through a 
messaging system (col. 5, lines 37-49 and col. 10, lines 36-42). 

33. As per claim 30, Chong discloses the generating step further comprises the step 
of generating at least one sensitivity model with the sensitivity data (col. 5, lines 17-25 
and 59-64). 
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34. As per claim 31, Chong discloses the sensitivity model includes a machine model 
(col. 5, lines 17-25 and 59-64; i.e. predetermined electrical values for particular 
interconnect locations). 

Claim Rejections - 35 USC § 103 

35. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

36. Claims 3 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chong in view of U.S Patent Publication No. 2004/0082083 (hereinafter Kraz). 

* 

37. As per claim 3, Chong teaches to measuring electrical characteristics of devices 
formed across the semiconductors used to quantify the performance of the processing 
tools (col. 8, lines 48-52 and 55-58). 

Chong does not expressly teach the sensitivity data includes at least one of 
electrostatic discharge sensitivity data, electrical overstress sensitivity data, latch-up 
data, hot electron data, mobile ion contamination data, and negative bias threshold 
instability data. 



I 
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) 

Kraz teaches to measuring and monitoring electrostatic discharge and 
electrostatic voltage for a process tool (pg. 2, par. [0009], pg. 3, par. [0025], pg. 3-4, 
par. [0031]-[0032] and Fig. 2, element 20). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Chong to include measuring 
and monitoring electrostatic discharge and electrostatic voltage for a process tool to 
provide the automatic detection and response to an ESD event, in addition to providing 
advanced filtering of irrelevant ESD occurrences (including electrostatic discharge or 
electrostatic voltage) and the collection of valuable statistics on ESD environment for 

failure analysis and as evidence of compliance with customer's ESD requirements (pg. 

* 

3, par. [0028]). 

38. As per claim 28, Chong teaches to measuring electrical characteristics of devices 
formed across the semiconductors used to quantify the performance of the processing 
tools (col. 8, lines 48-52 and 55-58). 

Chong does not expressly teach the sensitivity data includes at least one of 
electrostatic discharge sensitivity data, electrical overstress sensitivity data, latch-up 



* 
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data, hot electron data, mobile ion contamination data, and negative bias threshold 
instability data. 

Kraz teaches to measuring and monitoring electrostatic discharge and 
electrostatic voltage for a process tool (pg. 2, par. [0009], pg. 3, par. [0025], pg. 3-4, 
par. [0031]-[0032] and Fig. 2, element 20). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 

* 

the time of applicant's invention to modify the teaching of Chong to include measuring 
and monitoring electrostatic discharge and electrostatic voltage for a process tool to 
provide the automatic detection and response to an ESD event, in addition to providing 

■ 

advanced filtering of irrelevant ESD occurrences (including electrostatic discharge or 
electrostatic voltage) and the collection of valuable statistics on ESD environment for 
failure analysis and as evidence of compliance with customer's ESD requirements (pg. 
3, par. [0028]). 

39. Claims 11, 22 and 32-35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chong in view U.S. Patent No. 6,535,783 (hereinafter Miller). 
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40. As per claim 11, Chong does not expressly teach wherein step b) further 
comprises the steps of inhibiting a failed tool of the assembly unit based on the 
sensitivity data; and optimizing the floor schedule to avoid the failed tool. 

Miller teaches to inhibiting a failed tool of the assembly unit based on the data 
(col. 5, lines 58-62 and col. 6, lines 42-45); and optimizing the floor schedule to avoid 
the failed tool (col. 5, lines 62-67 and col. 6, lines 35-38). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Chong to include to inhibiting 
a failed tool of the assembly unit based on the data; and optimizing the floor schedule 
to avoid the failed tool to prevent the further production of faulty wafers by the tool 
(col. 7, lines 52-56). 

4 

41. As per claim 22, Chong teaches the testing unit further comprises a sensitivity 
monitor (Fig. 3, element 330) for generating sensitivity data (col. 5, lines 10-14); 

a reliability generator (Fig. 3, element 310) for generating reliability data having 
rules for the device and assembly unit (col. 5, lines 17-25 and 59-64; i.e. predetermined 
electrical values for particular interconnect locations); and 

a tool controller (Fig. 3, element 350) for invoking the sensitivity monitor and 
reliability generator (col. 5, lines 17-23). 
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Chong does not expressly teach shutting down a testing tool of the testing unit. 

« 

Miller teaches shutting down a tool (col. 5, lines 58-62 and col. 6, lines 42-45). 
Therefore, it would have been obvious to a person of ordinary skill in the art at 

* * 

the time of applicant's invention to modify the teaching of Chong to include shutting 
down a testing tool of the testing unit to prevent the further production of faulty wafers 
by the tool (col. 7, lines 52-56). 

42. As per claim 32, Chong teaches a testing unit comprising: 

a sensitivity monitor (Fig. 3, element 330) for generating sensitivity data for a 

device (col. 5, lines 10-14); 

a reliability generator (Fig. 3, element 310) for generating reliability data having 

rules for the device (col. 5, lines 17-25 and 59-64; i.e. predetermined electrical values 

for particular interconnect locations); and 

a tool controller (Fig. 3, element 350) for invoking the sensitivity monitor and 

reliability generator (col. 5, lines 17-23). 

Chong does not expressly teach shutting down a testing tool of the testing unit 
(col. 5, lines 58-62 and col. 6, lines 42-45). 
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* 

Miller teaches shutting down a tool (col. 5, lines 58-62 and col. 6, lines 42-45). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Chong to include shutting 
down a testing tool of the testing unit to prevent the further production of faulty wafers 
by the tool (col. 7, lines 52-56). 

43. As per claim 33, Chong teaches as set forth above a messaging system (col. 5, 
lines 37-49 and col. 10, lines 36-42) for transmitting the sensitivity data and reliability 
data in real-time (col. 9, lines 27-41). 

44. As per claim 34, Chong teaches as set forth above at least one sensitivity model 
is generated with the sensitivity data (col. 5, lines 17-25 and 59-64; i.e. predetermined 
electrical values for particular interconnect locations). 

45. As per claim 35, Chong teaches as set forth above the sensitivity model includes 
a machine model (col. 5, lines 17-25 and 59-64; i.e. predetermined electrical values for 
particular interconnect locations). 
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46. Claims 5 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chong in view of U.S. Patent No. 6,711,450 (hereinafter Conboy). 

47. As per claim 5, Chong teaches step b) further comprises the step of testing of 
the device for sensitivities (col. 5, lines 10-14). 

Chong does not expressly teach to prioritizing a testing of the device. 

Conboy teaches to prioritizing the processing of a device (col. 6, lines 13-22). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Chong to include prioritizing 
the processing of a device to provide more flexibility in responding to changes in 
conditions (col. 5, lines 32-37). 

■ * 

48. As per claim 17, Chong teaches the optimizing program code tests the device for 
sensitivities (col. 5, lines 10-14). 

Chong does not expressly teach to the optimizing program code prioritizes a 
testing of the device. 
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Conboy teaches to prioritizing the processing of a device (col. 6, lines 13-22). 

■ 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Chong to include prioritizing 
the processing of a device to provide more flexibility in responding to changes in 
conditions (col, 5, lines 32-37). 

49. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chong in 
view of Conboy in further view of U.S. Patent No. 6,351,684 (hereinafter Shirley). 

50. As per claim 6, Chong in view of Conboy does not expressly teach the prioritizing 
step includes prioritizing the testing of a mask based on a size of a space on the mask. 

Shirley teaches to testing a mask based on characteristics of a mask (col. 4, 
lines 54-67, col. 5, line 67 and col. 6, lines 1-17). 

« 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Chong in view of Conboy to 
include testing a mask based on characteristics of a mask to reduce wafer processing 
cycle time by knowing the exact location of the mask, providing flexibility of re-routing 
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certain masks to the processing of more critical wafer lots due to business judgment 
rule, quality issue that has surfaced (col. 3, lines 24-29). 

« 

51. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chong in 
view of Miller in further view of Conboy. 

52. As per claim 25, Chong in view of Miller as set forth above teaches the 
scheduling optimizer further comprises: 

optimizing the floor schedule in real-time (col. 9, lines 27-41) based on the 
sensitivity data and the reliability data (col. 5, lines 10-26, col. 8, lines 48-52 and col. 9, 
lines 27-33). 

Chong in view of Miller does not expressly teach automated material handling 
system dispatcher and a maintenance scheduler for scheduling maintenance based on 
the sensitivity data and the reliability data. 

Conboy teaches to an automated material handling system dispatcher (col. 4, 
lines 3-11) and a maintenance scheduler for scheduling maintenance (col. 6, lines 62-67 
and 8, lines 9-12). 



Application/Control Number: 10/710,065 Page 20 

Art Unit: 2121 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Chong in view of Miller to 
include an automated material handling system dispatcher and a maintenance 
scheduler for scheduling maintenance to provide more flexibility in responding to 
changes in conditions (col. 5, lines 32-37). 

* 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicants disclosure. 

The following references are cited to further show the state of the art with 
respect to monitoring process and tools of a manufacturing system. 

U.S. Patent Publication No. 2006/0224272 discloses a method for managing the 
storage of semiconductor material. 

U.S. Patent No. 6,763,277 discloses a method, apparatus, and system for a 
proactive dispatch system to improve line balancing. 

U.S. Patent No. 6,980,873 discloses a system and method for detecting a fault 
and identifying a remedy for the fault in real-time. 
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U.S. Patent No. 6,470,227 discloses a method for automating a microelectronic 
manufacturing process by configuring application objects. 

T 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer L. Norton whose telephone number is 571-272- 
3694. The examiner can normally be reached on 8:00 a.m. - 4:30 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Anthony Knight can be reached on 571-272-3687. The fax phone number 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
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